Abstract The objectives of this study were to assess the reporting quality of randomized controlled trial (RCT) abstracts published in leading laser medicine journals and investigate the association between potential predictors and reporting quality. The official online archives of four leading laser medicine journals were hand-searched to identify RCTs published in 2014 and 2015. A reporting quality assessment was carried out using the original 16-item CONsolidated Standards Of Reporting Trials (CONSORT) for Abstracts checklist. For each abstract, an overall CONSORT score (OCS) was calculated (score range, 0 to 16). Univariable and multivariable linear regression analyses were performed to identify significant predictors of reporting quality. Chisquare (or Fisher's exact) tests were used to analyze the adequate reporting rate of each quality item by specialty area. A total of 129 RCT abstracts were included and assessed. The mean OCS was 4.5 (standard deviation, 1.3). Only three quality items (interventions, objective, conclusions) were reported adequately in most abstracts (>80 %). No abstract adequately reported results for the primary outcome, source of funding, and status of the trial. In addition, sufficient reporting of participants, outcome in the methods section, randomization, and trial registration was rare (<5 %). According to multivariable linear regression analysis, the specialty area of RCT abstracts was significantly associated with their reporting quality (P = 0.008). The reporting quality of RCT abstracts published in leading laser medicine journals is suboptimal. Joint efforts by authors, editors, and other stakeholders in the field to improve trial abstract reporting are needed.
Introduction
Complete, accurate, and transparent reporting of health research is a vital aspect of translating findings into practice and an ethical and moral responsibility of all researchers and other stakeholders [1] . In addition, a recent article indicated that at least 50 % of biomedical research reports were sufficiently poor and therefore unusable, representing an avoidable waste of tens of billions of pounds [2] . Research into the current reporting quality and efforts to reduce relevant research waste are warranted.
In the era of evidence-based medicine, randomized controlled trials (RCTs) are considered the gold standard for assessing the effectiveness of healthcare interventions and highest-grade evidence in the hierarchy of research designs [3] . But the quality of RCTs could be compromised by poor design and/or poor execution. Before applying the findings of an RCT into practice, clinicians need to critically appraise the RCT's reliability and applicability [4] .
However, recent studies have shown that about 50 % of biomedical research in general [5] and 60 % of RCTs in dentistry [6] are behind the paywall. Healthcare professionals usually rely on abstracts to initially appraise a trial, decide whether or not to retrieve more information or even directly inform their healthcare decision-making. Therefore, abstracts of RCTs should provide sufficient information about the trial and enable readers to carry out critical appraisals [7] .
In 2008, the CONsolidated Standards Of Reporting Trials (CONSORT) group released the CONSORT for Abstracts guidelines [7] , providing guidance on the reporting of RCT abstracts in journals and conferences. However, according to recent studies, the reporting quality of RCT abstracts published in general medical journals [8] and specialty medical journals [9] remained suboptimal after the publication of CONSORT for Abstracts.
To our knowledge, there has been no assessment of the reporting quality of RCT abstracts in the field of laser medicine. Therefore, the objectives of the present study were to assess the reporting quality of recent RCT abstracts published in leading laser medicine journals and to identify factors associated with abstract reporting.
Methods

Selection of journals
In this study, four journals which are mainly focused on the use of lasers in medical fields and have the highest impact factors in the 2014 Journal Citation Report [10] were included: Lasers in Surgery and Medicine (LSM; impact factor, 2.619), Lasers in Medical Science (LIMS; 2.489), Photomedicine and Laser Surgery (PLS; 1.672), and Journal of Cosmetic and Laser Therapy (JCLT; 1.110).
Collection of abstracts
Two authors (L.J. and F.H.) hand-searched the included journals' official online archives, independently and in duplicate, to identify RCTs published in 2014 and 2015. Pre-specified inclusion criteria included experimental research, human participants, healthcare-related interventions, and presence of a control group, as well as random allocation of participants to interventions. When the eligibility of a study could not be determined with its title and abstract, the corresponding full text was retrieved and checked. All discrepancies regarding eligibility were resolved by discussions among all authors. Thereafter, all included abstracts were collated into a Word document with journal title, author names, and author affiliations removed to allow for blinded quality assessment [9] .
Assessment of reporting quality
Two authors (L.J. and F.H.) assessed the reporting quality of each included abstract independently and in duplicate, using the original CONSORT for Abstract guidelines and relevant explanations [7] . Any discrepancy was resolved through discussion. Among the 17 quality items of the original CONSORT for Abstract checklist, one item (authors) was designed specifically for conference abstracts and therefore excluded from our assessment. For each quality item, a score of B1^was given if the item was adequately reported, and a score of B0^if the reporting was inadequate. Then for each abstract, an overall CONSORT score (OCS; score range, 0 to 16) was calculated by totaling the scores of all the sixteen quality items. Additionally, we also documented the reporting of 11 sub-items of applicable CONSORT items, as mentioned in the CONSORT for Abstracts explanations [7] , to provide supplementary information.
Data extraction
From each included abstract, the following information was extracted by two authors (L.J. and F.H.), independently and in duplicate, as potential predictors of abstract reporting quality: journal title, publication date, specialty area (dentistry, dermatology, surgery, or other specialties), abstract structure (structured vs. unstructured), word count, sample size, significance of the main finding (positive vs. negative), provision of the exact P values (e.g., P = 0.011 rather than P < 0.05), number of authors, geographical origin (first author), and number of affiliations (single vs. multiple), as well as the existence of international collaboration. In addition, from the corresponding full text of each abstract, we also extracted the number of trial centers (single center vs. multi-center) and existence of any financial support. Discrepancies were resolved by discussion. Like in previous similar research [11] , a positive main outcome was defined as a statistically significant difference between the study group and control group or a stated preference for either treatment arm.
Statistical analyses
Descriptive statistics were used to summarize the overall reporting quality and the reporting of each quality item/subitem. Chi-square (or the Fisher's exact) tests were used to analyze the adequate reporting rate of each item by specialty area. In addition, we performed linear regression analyses to determine the association between potential predictors and abstract reporting quality (dependent variable, OCS). Univariable analyses were conducted first, and then all significant predictors in the univariable analyses were entered individually into a multivariable analysis. No significant violation of normality was found in assessments of the residuals.
During multivariable modeling, tolerance and the variance inflation factor (VIF) were used to detect multicollinearity. Any predictor with a tolerance below 0.1 and/or a VIF above 10 was excluded from the final model [12] . For all analyses, the statistical significance level was set at P < 0.05.
Results
Characteristics of included abstracts
During the hand-search, a total of 129 RCT abstracts were deemed eligible and included. As demonstrated in Table 1 , most abstracts were published in LIMS (46.5 %) or PLS (27.1 %), presenting single center trials (95.3 %), and with a positive main finding (81.4 %). Among medical specialties, dentistry (39.5 %) contributed the highest number of RCTs, followed by dermatology (26.4 %) and surgery (18.6 %). About half of the abstracts were written in 200 to 250 words (47.3 %) and in a structured format (52.7 %). Table 2 shows the overall adequate reporting rate of each CONSORT item and sub-item in the included abstracts. Among the 129 abstracts included, only 60 (46.5 %) can be identified as randomized through their titles. Only 26 (20.2 %) stated explicitly the trial design (e.g. parallel, crossover, splitmouth). None of the abstracts reported funding sources. Only 4 abstracts (3.1 %) provided details about trial registration.
Reporting of general items
Reporting of trial methodology
The quality items objective (98.4 %) and interventions (80.6 %) were adequately reported by most abstracts. However, only 6 abstracts (4.7 %) clearly defined the primary outcome of the trial. In terms of information about trial participants, although 76.7 % of the abstracts provided the eligibility criteria, only 2.3 % described the setting in which participants were studied. In addition, 13.2 % of the abstracts did not mention random assignment. Only 2 (1.6 %) and 1 (0.8 %) of the included abstracts described the methods used for sequence generation and allocation concealment, respectively. Forty-one abstracts (31.8 %) provided information about blinding (also referred to as masking), but only 14 (10.9 %) described explicitly who (e.g., participants, outcome assessors) was blinded.
Reporting of trial results
About 60 % of the included abstracts reported the number of participants randomized to each group, but only 7 % provided the number of participants analyzed in each group. Only 1 abstract (0.8 %) stated the adoption of per-protocol or intention-to-treat analysis. In addition, of those six abstracts that defined the primary outcome in their methods sections, no one provided the result of primary outcome in each group, the corresponding effect size or its precision. Besides, only 28 abstracts (21.7 %) described whether there was any adverse events or side effects. 
Reporting of trial conclusion
Almost all the included abstracts (97.7 %) stated conclusions that were consistent with the trial results. However, only the conclusions of 15 abstracts (11.6 %) balanced the benefits and harms.
Overall CONSORT score and associated factors
The mean overall CONSORT score (OCS) of the included 129 abstracts was 4.53 (SD, 1.32; 95 % CI, 4.30 to 4.76). Table 3 shows the results of linear regression analyses. According to univariable analyses, a greater OCS was significantly associated with a structured format (P < 0.001), greater word count (P = 0.034), a topic in dermatology (P < 0.001), being published in the LSM (P < 0.001), provision of the exact P value (P = 0.019), and a first author from North America (P = 0.018). However, in the multivariable analysis, journal of publication was excluded due to significant multicollinearity (VIF > 10). Five predictors were therefore entered into the final model (P = 0.001; R 2 , 0.226; adjusted R 2 , 0.160), among which only specialty remained a significant predictor of the OCS (B = 0.83; 95 % CI, 0.22 to 1.44; P = 0.008).
Reporting quality in each specialty area Figure 1 illustrates the reporting of each quality item and subitem by specialty areas. According to chi-square (and Fisher's exact) tests, the adequate reporting rate of four CONSORT items and three sub-items were significantly different among abstracts from different specialty areas: trial design (P = 0.007), settings (P = 0.021), blinding (P = 0.010), generic blinding only (P = 0.018), number analyzed (P = 0.034), harms (P < 0.001), and balanced conclusion (P < 0.001). Among specialty areas, abstracts from dermatology had the best performance for most of these items/sub-items.
Discussions Overall reporting quality
Based on an assessment of 129 recently published RCT abstracts, the results of this study suggest that the current reporting quality of RCT abstracts in leading laser medicine journals is suboptimal. Of the 16 original CONSORT items, only 3 (interventions, objective, conclusions) were reported in more than 80 % of the included abstracts, whereas 3 items (recruitment, outcome in the results section, funding) were never adequately reported. In addition, less than 5 % of the abstracts provided sufficient information for participants, outcome in the methods section, randomization, and trial registration. This pattern of inadequate reporting is generally in line with findings of several previous studies in dentistry [9, 13, 14] and other specialties [15] [16] [17] and indicates a lack of awareness of the CONSORT for Abstracts guidelines among researchers in the field of laser medicine.
Reporting of items related to RCT identification
RCTs are the best primary studies to inform healthcare decisions and also form the foundation of systematic reviews and clinical guidelines. Identifiability of RCTs is thus vital for the completeness and quality of the evidence base. The Cochrane Highly Sensitive Search Strategy (Cochrane HSSS), which has been widely used by systematic reviewers to retrieve RCT reports since 1994, is mainly composed of controlled vocabulary (e.g., MeSH terms) and free-text terms related to the word Brandom^and specific trial designs (e.g., crossover) [18] . Further, considering that most databases do not contain the full-texts of indexed studies, it is crucial that RCT abstracts include words that facilitate correct indexing and be identifiable to common search strategies such as the Cochrane HSSS. However, in this study, 54 % of the included abstracts cannot be identified as randomized through their titles, and 80 % did not describe explicitly the trial design. Furthermore, as high as 13 % of the abstracts did not mention the word Brandom^at all in either the title or the body of abstract. Only after scrutiny of their full texts were we able to identify these studies as RCTs. Such reporting deficiencies can result in inappropriate database indexing [19] and biases in systematic reviews [18] .
Reporting of items related to biases in RCTs
The reliability of the findings of an RCT depends on the extent to which potential biases have been avoided. Inadequate allocation concealment and inappropriate sequence generation may lead to systematic differences between groups at baseline (selection bias). If participants and/or the personnel are not blinded, the trial results may be influenced by factors other than the interventions of interest (performance bias). Similarly, if outcome assessors and/or analysts are not blinded, the outcome measurement and/or analyses may be unreliable (detection bias). In addition, a high proportion or unbalanced distribution of dropouts suggests that there may be systematic differences between the dropouts in each group (attrition bias). When the pre-specified primary outcome(s) of a trial is not reported, the trial is at high risk of selective reporting bias [20, 21] . Besides, if a trial is funded by the industry, its results could be biased in favor of the sponsor [22, 23] .
Among the included abstracts of this study, however, CONSORT items related to the abovementioned sources of bias were either unreported (funding) or rarely reported (allocation concealment, sequence generation, blinding, numbers analyzed, outcome, trial registration). This suggests that the current reporting quality of most RCT abstracts in laser medicine does not allow readers to carry out adequate, initial critical appraisal of the trials.
Reporting of items related to the applicability of findings
Readers of an RCT need a description of the trial participants and the setting in which participants were studied to determine Fig. 1 Adequate reporting rate of each CONSORT item and sub-item by specialty. *Sub-items of applicable CONSORT items the generalizability of the trial to their own setting [7, 21] . Also, readers need information about adverse events and side effects occurred in a trial to make rational and balanced decisions [7] .
In this study, although most abstracts provided the eligibility criteria (e.g., demographics, clinical diagnosis) of participants, only several described the study setting (e.g., primary, secondary care). Besides, only about one fifth of the abstracts stated whether there were any adverse events, and only one tenth balanced the benefits and harms in their conclusions.
Factors associated with abstract reporting
In univariable analyses, we found that specialty area, journal of publication, word count, abstract structure, continent of origin, and provision of exact P values were associated with the reporting quality of RCT abstracts. These findings are generally in line with previous studies in dentistry [9, 11, 13] , dermatology [24] , and oncology [15, 25] .
However, in the multivariable analysis, only specialty area remained a significant predictor of reporting quality. Chisquare tests also indicate that, for certain quality items/subitems, abstracts from different specialties had significantly different reporting quality. This finding suggests that abstract reporting behavior varies among researchers from different specialty areas/research fields. When taking measures to improve the reporting in a certain field, stakeholders (e.g., editors, educators, funders) need to take into consideration the specific reporting problems and information needs of researchers in that field.
Limitations and strengths
Our study is not without limitations. Firstly, we only included four SCIE-indexed, high-impact journals in the field of laser medicine; thus, our results may not be generalizable to RCT abstracts published in other laser medicine or general medical journals. However, using abstracts published in high-impact, SCIE-indexed journals as the materials of assessment is a method commonly used in previous similar research [8, 9, 14, 26] . Second, with multivariable linear regression analysis, we found that specialty area is a significant predictor of reporting quality. But our final model can only explain 16 % (adjusted R 2 ) to 23 % (R 2 ) of the variation of OCS. Nevertheless, a total of 14 potential factors have been investigated in the present study, which is already more than other similar studies [9, 13, 15, 25] . The roles of other potential predictors of abstract reporting quality could be investigated in future research.
Despite these limitations, the present study has several strengths. To our knowledge, this is the first study regarding reporting quality in the field of laser medicine, and the first of its kind to explore the association between specialty area of abstracts and their reporting quality. In addition, the original CONSORT for Abstracts guidelines were used for quality assessment.
Implications
Sufficient reporting of health research is a responsibility of all authors, editors, funders, and other stakeholders [1] . When writing RCT abstracts, authors should make full use of the space allowed by journals, and report as much key information as possible according to the CONSORT for Abstracts guidelines [7] .
In addition, a previous study showed that endorsement of the CONSORT for Abstracts guidelines in Binstructions to authors,^combined with active policies to implement these guidelines, had led to a significant improvement of RCT abstract reporting in leading medical journals [27] . We recommend that journal editors in the field of laser medicine also consider endorsing the CONSORT for Abstracts guidelines and other reporting guidelines (available at the EQUATOR Network: www.equator-network.org) relevant to their journals [28] . Such efforts are likely to not only improve the quality of research reporting but also help reduce relevant avoidable research waste in the field of laser medicine [2] .
Conclusions
& The reporting quality of RCT abstracts published in leading laser medicine journals is suboptimal. & The specialty area of RCT abstracts is significantly associated with their reporting quality. & Joint efforts by authors, editors, and other stakeholders in the field to improve the reporting of RCT abstracts are needed.
